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DETAILED ACTION 
Claim Rejections - 35 USC§ 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

1. Claims 3, 11 and 19 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The term "pivotal characteristic " in undefined 
in the claims or the specification. For the purposes of this office action, the examiner has 
taken "pivotal characteristic" to mean any noticeable characteristic in the resist pattern. 

Claim Rejections - 35 USC§ 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
. on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 1-6 and 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Masayuki in 
JP Publication 11-307431. 

2. With respect to claim 1, Masayuki discloses a method of exposing a semiconductor device 
comprising: 
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• Preliminarily forming, by transfer, at least two types of test resist patterns 
(Abstract, Drawing 6 and Drawing 7) 

• Which differ from each other in the pattern density of said transfer target 
(Drawing 6 and Drawing 7) 

• Calculating a focal variation of said transfer target using said individual test 
resist patterns (Abstract) 

3. With respect to claim 2, Masayuki discloses the limitations as applied to claim 1 above. In 
addition, Masayuki discloses: 

• Test resist patterns include a first test resist pattern having a larger pattern 
density and a second test resist pattern having a smaller pattern density (Claim 
2, Drawing 6 and Drawing 7) 

• Measuring a first shape value of said first test resist pattern, calculating a 
proper exposure energy based on said first shape value, measuring second 
shape value of said second test resist pattern, and calculating a focal variation 
of said transfer target based on said second test resist pattern and calculating a 
focal variation of said transfer target based on said second shape value and said 
proper exposure energy (Claim 1) 

4. With respect to claim 10, Masayuki discloses manufacturing a semiconductor device 
comprising: 
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• A size measuring instrument for measuring a first shape value of said first test 
resist pattern having a larger pattern density (Claim 1 and Claim 2) 

• An exposure energy variation calculating unit for calculating exposure energy 
variation based on said measured first shape value (Claim 1) 

• A size measuring unit for measuring a second shape value of said second test 
resist pattern having a pattern density smaller than said first test resist pattern 

-(Claim 1 and Claim 2) 

• Focal variation calculating unit for calculating focal variation of said transfer 
target based on said measured second shape value and said exposure energy 
variation (Claim 1) 

5. With respect to claims 3 and 11, Masayuki discloses the limitations as applied to claims 1, 
2 and 10 above. In addition, Masayuki discloses: 

• The first test resist pattern shows a pivotal characteristic and said second test 
resist pattern shows no pivotal characteristic (P.0016) 

6. With respect to claim 4 and 12, Masayuki discloses the limitations as applied to claims 1, 
2 and 10 above. In addition, Masayuki discloses: 

• Shape value is at least one of width, height, and taper angle (Abstract) 

7. With respect to claim 5, Masayuki discloses the limitations as applied to claims 1 and 2 
above. In addition, Masayuki discloses: 
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• The calculation of said proper exposure energy said first shape value is 
measured and then said proper exposure energy is determined using a first data 
base which expresses relations between said first shape value and said proper 
exposure energy (Claim 5) 

8. With respect to claim 6, Masayuki discloses the limitations as applied to claims 1 and 2 
above. In addition, Masayuki discloses: 

• The calculation of said focal variation said second shape value is measured, and 
then said focal variation is determined using a second data base which 
expresses relations of said proper exposure energy and said second shape value 
with said focal variation (Claim 4 and Claim 5) 

9. With respect to claim 9, Masayuki discloses the limitations as applied to claim 1 above. In 
addition, Masayuki discloses: 

• The pattern is transferred under a proper amount of focusing said amount of 
focusing being obtained based on said calculated focal variation and being fed 
back to said individual transfer targets or to a product lot comprising a 
plurality of said transfer targets (Abstract) 

10. With respect to claim 13, Masayuki discloses the limitations as applied to claim 10 above. 
In addition, Masayuki discloses: 
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• Exposure energy variation calculating unit determines proper exposure energy 
by using a first data base which expresses relations between said first shape 
value and said proper exposure energy (Claim 5) 

1 L With respect to claim 14, Masayuki discloses the limitations as applied to claim 10 above. 
In addition, Masayuki discloses: 

• Focal variation calculating unit determines said focal variation using a second 
data base which expresses relations of said proper exposure energy and said 
second shape value with said focal variation (Claim 4 and Claim 5) 

Claim Rejections r 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 7, 8, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Masayuki in JP Publication 11-307431 in view of Nishi JP Patent #62-160723. 
12. With respect to claim 7, Masayuki discloses the limitations as applied to claim 1 above. In 
addition, Masayuki discloses: 
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• Said individual test resist patterns are formed by transfer, together with resist 
pattern, by stacking at least one process target film and a resist film on said 
transfer target and then subjecting said resist film to light exposure (P.0020) 

• Focal variation is calculated using results of measurement of optical constants 
preliminarily made on at least either one of said process target film and said 
resist film (P.0022 and P.0026) 

However, Masayuki fails to disclose the focal variation is calculated using the results 
of film thickness preliminarily made on at least either one of said process target film 
and said resist film. 

Nishi discloses an alignment apparatus comprising: 

• Focal variation is calculated using results of measurement of film thickness 
preliminarily made on at least either one of said process target film and said 
resist film (Constitution) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to use the film thickness measurement of Nishi for the focal variation 
calculation of Masayuki since considering the film thickness would increase alignment 
accuracy. (Nishi, Constitution) 
13.With respect to claim 15, Masayuki discloses the limitations as applied to claim 10 above. 
In addition, Masayuki discloses: 
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• Said individual test resist patterns are formed by transfer, together with resist 
pattern, by stacking at least one process target film and a resist film on said 
transfer target and then subjecting said resist film to light exposure (P.0020) 

• Measuring unit for measuring optical constants which preliminarily measures 
said optical constants of at least either one of said process target film and said 
resist film, results of said measuring being used for calculating said focal 
variation (P.0022 and P.0026) 

However, Masayuki fails to disclose the measuring unit for measuring film thickness 
of at least one of said process target film and said resist film used for calculating said 
focal variation. 

Nishi discloses an alignment apparatus comprising: 

• Measuring unit for measuring film thickness which preliminarily measures 
said film thickness of at least either one of said process target film and said 
resist film, results of said measuring being used for calculating said focal 
variation (Constitution) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to use the film thickness measurement of Nishi for the focal variation 
calculation of Masayuki since considering the film thickness would increase alignment 
accuracy. (Nishi, Constitution) 
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14. With respect to claims 8 and 16, Masayuki in view of Nishi discloses all of the limitations 
as applied to claims 1, 7, 10, and 15 above. However, Masayuki is silent as to measuring 
the optical constants and film thickness of the entire stacked film having all of the 
individual process target films and said resist film formed therein by stacking. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to measuring the optical constants and film thickness of the entire stacked 
film having all of the target films and resist films stacked thereon since the measurement 
of all the films together would increase accuracy of the focal variation for that point in 
which all the films are stacked. 

Claims 17-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masayuki in JP 
Publication 11-307431 in view of Ausschnitt et al. U. S. Patent #6,027,842. 

15. With respect to claim 17, Masayuki discloses a method of manufacturing a semiconductor 
device comprising: 

• A first step of forming a process target film on a semiconductor substrate 
(P.0016) 

• A second step of forming a resist film on said process target film (P.0016) 

• A third step of forming, by pattern transfer to said resist film, at least two 
types of test resist patterns differed from each other in the pattern density 
together with a resist pattern (P.0016, Drawing 6 and Drawing 7) 
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• A fourth step of calculating a focal variation of said process target film using 
said individual test resist patterns (P.0017) 

• A fifth step of judging whether said calculated focal variation falls within a 
specified range or not (P.0029) 

However, Masayuki fails to disclose the process advances to the next step if said focal 
variation was judged as being within the specified range, whereas said resist pattern 
and said test resist patterns are removed and said second through fifth steps are 
repeated if judged as being out of the specified range. 

Ausschnitt et al. discloses a process for controlling etching parameters comprising: 

• The process advances to the next step if said focal variation was judged as 
being within the specified range, whereas said resist pattern and said test resist 
patterns are removed and said second through fifth steps are repeated if judged 
as being out of the specified range. (Figure 19) 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was conceived to advance to the next step if the focal variation was judged 
within a specified range and repeat the measurement process if it isn't as in 
Ausschnitt et al. since this would choose only the proper patterns to be printed, 
encouraging efficiency in manufacturing and accuracy in production. 
16.With respect to claim 18, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claim 17 above. In addition, Masayuki discloses: 
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• Test resist patterns include a first test resist pattern having a larger pattern 
density and a second test resist pattern having a smaller pattern density (Claim 
2, Drawing 6 and Drawing 7) 

• Measuring a first shape value of said first test resist pattern, calculating a 
proper exposure energy based on said first shape value, measuring second 
shape value of said second test resist pattern, and calculating a focal variation 
of said transfer target based on said second test resist pattern and calculating a 
focal variation of said transfer target based on said second shape value and said 
proper exposure energy (Claim 1) 

17. With respect to claim 19, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claims 17 and 18 above. In addition, Masayuki discloses: 

• The first test resist pattern shows a pivotal characteristic and said second test 
resist pattern shows no pivotal characteristic (P.0016) 

18. With respect to claim 20, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claims 17 and 18 above. In addition, Masayuki discloses: 

• Shape value is at least one of width, height, and taper angle (Abstract) 

19. With respect to claim 21, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claims 17 and 18 above. In addition, Masayuki discloses: 
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• The calculation of said proper exposure energy said first shape value is 
measured and then said proper exposure energy is determined using a first data 
base which expresses relations between said first shape value and said proper 
exposure energy (Claim 5) 

20, With respect to claim 22, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claims 17 and 18 above. In addition, Masayuki discloses: 

• The calculation of said focal variation said second shape value is measured, and 
then said focal variation is determined using a second data base which 
expresses relations of said proper exposure energy and said second shape value 
with said focal variation (Claim 4 and Claim 5) 

21. With respect to claim 25, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claim 17 above. In addition, Masayuki discloses: 

• The pattern is transferred under a proper amount of focusing said amount of 
focusing being obtained based on said calculated focal variation and being fed 
back to said individual transfer targets or to a product lot comprising a 
plurality of said transfer targets (Abstract) 

Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masayuki in 
JP Publication 11-307431 in view of Ausschnitt et al. U. S. Patent #6,027,842 and further in 
view of Nishi JP Patent # 62-160723. 
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22. With respect to claim 23, Masayuki in view of Ausschnitt et al. discloses the limitations 
as applied to claim 17 above. In addition, Masayuki discloses: 

• Optical constants of at least either one of said process target film and said resist 
film are preliminarily measured and results of the measurement are used for 
calculating said focal variation (P.0022 and P.0026) 

However, Masayuki fails to disclose film thickness is preliminarily measured and used for 
calculating focal variation. 
Nishi discloses: 

• Film thickness of at least either one of said process target film and said resist 
film are preliminarily measured and results of the measurement are used for 
calculating said focal variation (Constitution) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to use the film thickness measurement of Nishi for the focal variation 
calculation of Masayuki since considering the film thickness would increase alignment 
accuracy. (Nishi, Constitution) 

23. With respect to claim 24, Masayuki in view of Ausschnitt et al. and further in view of 
Nishi discloses all of the limitations as applied to claims 17 and 23 above. However, 
Masayuki is silent as to measuring the optical constants and film thickness of the entire 
stacked film having all of the individual process target films and said resist film formed 
therein by stacking. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to measure the optical constants and film thickness of the entire stacked 
film having all of the target films and resist films stacked thereon since the measurement 
of all the films together would increase accuracy of the focal variation for that point in 
which all the films are stacked. 

Citation 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Fujisawa et al. U. S. Publication #2004/0058256 discloses a dose monitoring 
method of a semiconductor device. 

• Starikov et al. U. S. Patent #7,006,208 discloses a defect compensation for 
lithography. 

• Ausschnitt et al. U. S. Patent #6,879,400 discloses a metrology target method 
for lithography with various spaced arrays. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rebecca C. Slomski whose telephone number is 571-272- 
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9787. The examiner can normally be reached on Monday through Thursday, 7:30 am - 5:00 
pmEST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2059. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. 

«%' 

Rebecca C. Slomski A . a 

Assistant Patent Examiner s—*s. / / Ir** 



